Hepatitis B virus (HBV) X protein-mediated regulation of hepatocyte metabolic pathways affects viral replication.
Chronic HBV infection is a risk factor for hepatocellular carcinoma (HCC). The HBV HBx protein stimulates HBV replication and likely influences the development of HBV-associated HCC. Whether HBx affects regulators of metabolism in normal hepatocytes has not been addressed. We used an ex vivo, cultured primary rat hepatocyte system to assess the interplay between HBV replication and mechanistic target of rapamycin complex 1 (mTORC1) signaling. HBx activated mTORC1 signaling; however, inhibition of mTORC1 enhanced HBV replication. HBx also decreased ATP levels and activated the energy-sensing factor AMP-activated protein kinase (AMPK). Inhibition of AMPK decreased HBV replication. Inhibition of AMPK activates mTORC1, and we showed that activated mTORC1 is one factor that reduces HBV replication when AMPK is inhibited. HBx activation of both AMPK and mTORC1 suggests that these activities could provide a balancing mechanism to facilitate persistent HBV replication. HBx activation of mTORC1 and AMPK could also influence HCC development.